Background: Wheezing is one of the most frequent causes of visit to emergency rooms among children. However, data on wheezing burden are mostly provided at healthcare setting, and particularly only for infants. Aims: We sought to estimate the prevalence of wheezing in children under 4 years and to assess potential risk factors in the community. Design: This was a cross-sectional analysis of a population-based cohort study. Methods: The sample comprised children aged <4 years living in Salvador, Brazil. Data were collected via home visits when the parents/guardians were interviewed. Data were recorded on standardized forms. Results: Of 1534 children, mean age was 21 AE 14 months (minimum 3 days; maximum 47 months; 6% <2 months); 780 (51%) were males and 501 [33%; 95% confidence interval (95% CI): 30-35%] 
Introduction
Wheezing is one of the most frequent causes of visit to emergency rooms or primary healthcare settings among children in different continents. 1 It is also a common cause of hospital admission, particularly during the first year of life. 2 Recurrent wheezing imposes a high economical cost to the healthcare system 3 and negatively impacts upon the quality of life of patients and their families. 4 Wheezing early in life has been found to predispose to asthma in adolescence and adulthood, 5 being asthma a leading chronic illness with severe consequences for the whole life. 6 The prevalence of childhood wheezing and associated risk factors has been investigated in several countries. 7 Nonetheless, parents/guardians were mostly interviewed during visits to primary healthcare units or well baby clinics, especially for scheduled immunization or during vaccine campaigns. Therefore, those data somehow depend on the family's behaviour in seeking healthcare assistance: if the family does not go to the healthcare unit or does not take the child to receive vaccine, this child will not be found to be included in the study. Herein, we aimed to estimate the prevalence of wheezing in children aged <4 years in the community and to assess potential risk factors in the city of Salvador, Northeast Brazil.
Methods
This was a cross-sectional analysis of a populationbased cohort study. The sample comprised children younger than 4 years living in four neighbourhoods in the city of Salvador, Northeast Brazil, a tropical region. Those neighbourhoods are around the Federal University of Bahia campus, and residents are representative of the rest of the population living in the city of Salvador. The climate in this city is tropical rainforest with no discernible dry season. The temperatures are relatively constant throughout the course of the year, featuring warm and humid conditions. 8 According to the Local Council's Department of Health in Salvador, there were 2156 children in this age group living in the study area. 9 Sample size calculation considered an estimated prevalence of 20% of one potential risk factor, with an expected difference of this prevalence between the affected and unaffected children equal to 5%, at power = 90% and a 5% two-tailed test. Then, the estimated sample size was 1462 children. Data collection was performed via home visits when the parents/ guardians gave written informed consent and were interviewed by trained medical/pharmacy students in the year 2006. The visited homes were identified in the street map of the four neighbourhoods and were consecutively visited until the sample size was completed. Data were recorded on standardized forms containing identification, socio-demographic and epidemiological information which were entered into EPI INFO and analysed using STATA version 11.0.
Prevalence and the respective 95% confidence interval (95% CI) were estimated. The questions ''Has your child had wheezing or whistling in the chest in the last 12 months?'' and ''Has your child ever been diagnosed with asthma by a doctor?'' were employed. Definitions used were as follows: occasional wheezing ( 2 episodes per year), recurrent wheezing (!3 episodes per year) and severe recurrent wheezing (>6 episodes per year). 7 Potential risk factors were investigated, and the frequency was calculated. Low birth weight was considered <2500 g. Number of people in the child's bedroom was dichotomized as 3 or !4.
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Bivariate and multivariate analyses, using Poisson regression models, with robust variance, were performed to identify possible associations between wheezing and report of asthma diagnosed by physician with independent variables. Two criteria were used to select variables for the final model: first, P-value 0.05 in the bivariate analysis and, second, a clear change (10% or more) in the estimates of the effects of the exposures produced by the other variables not selected in the first step of the analysis. The study was approved by the Ethics Committee at the Federal University of Bahia.
Results
Of 1549 evaluated children, 15 (1%) were excluded (1 reported neurological illness, 2 refused to give informed consent, 12 did not inform about wheezing). Therefore, the study group comprised 1534 children who lived in the following neighbourhoods: Alto das Pombas (n = 521; 34%), Nordeste de Amaralina (n = 390; 25%), Federação (n = 380; 25%) and Garcia (n = 243; 16%). Informant was the mother (77%), grandmother (9%), father (7%) or other family member (7%). There were 780 (51%) males, the mean age was 21 AE 14 months, median age was 20 months, minimum 3 days and maximum 47 months and 6% were younger than 2 months. Running water supply (100%), sewers supply (99%), electricity supply (100%) and regular trash collection (95%) were registered. There was no change in the environment, like the establishment of a smoke-producing factory, during the period considered in the study (12 months before and during recruitment).
Wheezing in the last 12 months was reported for 501 (33%; 95% CI: 30-35%) children, mean number of episodes 3 AE 3 (median 2, variation 1-24). Among wheezers, 321 (64%) had occasional wheezing, 126 (25%) had recurrent wheezing and 54 (11%) had severe recurrent wheezing. Overall, 180 (12%; 95% CI: 10-14%) reported recurrent wheezing. Table 1 shows the prevalence of wheezing by age strata. Overall, for children in the first, second, third and fourth year of life wheezing was reported in 23, 41, 34 and 37%, respectively. Children with report of wheezing in the last 12 months were older on recruitment than those without it (23.5 AE 13.1 months vs. 20.2 AE 14.6 months; P < 0.001). Report of asthma diagnosed by physician was informed for 157 (10%; 95% CI: 9-12%) children, who were older than non-asthmatic individuals (26 AE 13 months vs. 21 AE 14 months; P < 0.001). 
Discussion
This study, undertaken in a tropical region of South America, shows that one-third of children under 4 years among those living in an urban area have wheezed at least once in the last 12 months. Overall, approximately one-tenth reported recurrent wheezing or asthma. Report of mother's atopicrelated disease was an independent risk factor for recurrent wheezing and asthma, whereas presence of a smoker at home and low birth weight were independent risk factors for occasional wheezing.
The prevalence of wheezing ever was quite similar to the results reported in Tucson (USA) for those aged under 3 years (34%) 11 as well as to the results reported from the cities of Zwolle, in The Netherlands (29.5%) 12 and Salamanca in Spain (32.3%), 13 both estimated among infants during the first year of life. On the contrary, such prevalence was lower than those reported in other studies from other Brazilian cities and from Havana in 187 (18) 1.34 (1.00-1.79)
46 (26) 187 (18) 3.14 (1. Cuba, which ranged from 43 to 45.4% for children attending polyclinics or primary healthcare centres from 12 to 15 months of age. [14] [15] [16] Likewise, the reported prevalence of wheezing ever was 45.2% in an international study performed in 17 centres in Latin America and Europe when infants aged 12-15 months had their caregivers interviewed at primary care health clinics. 2 Interestingly, by observing the prevalence of wheezing in the last 12 months stratified by age on interview, we can notice that the prevalence peaked up to 41% for those during the second year of life (Table 1) . That is, by employing the question about ever wheezed during the past 12 months for children aged between 12 and 15 months, there is an overestimation for wheezing during the past 12 months.
Overall, 12% had recurrent wheezing in the last 12 months and 10% had asthma diagnosed by a doctor. By stratifying the prevalence of recurrent wheezing by age on interview, it is possible to observe that the prevalence is stable for those over the second, third and fourth year of life (Table 1 ). This result is also similar to the result found in The Netherlands (14.5%) when parents or caregivers of 13-month-old infants brought their babies for measles-mumps-rubella-vaccine and were interviewed. 12 Again, this finding was much lower (about half) than those reported in other studies when caregivers of children aged between 12 and 15 months were interviewed (range: 20.0-24.8%).
2,14-16 Therefore, methodological differences may explain those different findings. Conversely, the estimated prevalence of physiciandiagnosed asthma herein was close to data reported from European and Latin American centres (8.5%), 2 as well as to data from studies in other cities (Curitiba 10.9% 14 and São Paulo 9.1% 17 in Brazil). Age was different when wheezers were compared with non-wheezers, or when asthmatic children were compared with non-asthmatic ones. In both comparisons, the affected children were older than the non-affected ones. Indeed, the incidence of first wheezing episode declines with age during childhood when a sharp decline from the third year onward was described. 5 That means, the significant difference in age reported herein looks like paradoxical and limiting age to under 4 years in the inclusion criteria of this investigation may have played a role on this finding. In addition to that, different patterns of wheezing (transient, non-atopic and atopyassociated asthma) can occur early in childhood, 18 which leads to an increasing prevalence of wheezing during early life.
Different independent risk factors were identified for occasional or recurrent wheezing: presence of a smoker at home and low birth weight were risk factors for occasional wheezing, whereas mother's atopic-related disease was a risk factor for recurrent wheezing (Table 3) . Curiously, the risk factor found for recurrent wheezing was the same that was identified for asthma (Table 3) . These findings are in agreement with the understanding that wheezing disorders comprise a heterogeneous group of conditions that begin in childhood in most cases. 19 Moreover, asthma has a strong genetic component. 19 History of maternal asthma has been previously identified as an independent predisposing factor towards recurrent wheezing. 13, 20 Although most asthma starts early in life, no valid test is able to identify asthma in that age period. 21 Based on the aforementioned findings, it is possible to infer that recurrent wheezing (three or more wheezing episodes) and mother's atopic-related disease may alert to the possibility of asthma among early wheezers.
In conclusion, one-third of under 4 years reported wheezing; history of mother atopic-related disease was an independent risk factor for recurrent wheezing and asthma; presence of smoker at home and low birth weight were independent risk factors for occasional wheezing.
